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In the title complex, [Y 2 (C5H 6 04)3(C 12 H 8 N2) 2 ] n , three gluta- 
rate groups and two 1,10-phenanthroline molecules surround 
the two Y ln ions. Both Y ln ions are coordinated by two N 
atoms from the 1,10-phenanthroline, seven O atoms from five 
glutarate groups in a distorted tricapped trigonal-prismatic 
geometry. The Y m ions are bridged by glutarate ligands in 
three modes, forming a layered, polymeric structure. The 
resulting layers are assembled by jt-it stacking interactions 
[centroid-centroid distances = 3.740 (3) and 3.571 (3) A] into 
a three-dimensional supramolecular architecture. 

Related literature 

For general background to applications of coordination 
polymers as functional materials, see: Koo et al. (2010). For 
related structures, see: Zhang et al. (2003): Yin & Yu (2007). 




Experimental 

Crystal data 

[Y 2 (C 5 H 6 0 4 ) 3 (C 12 H 8 N 2 ) 2 ] 

M, = 928.52 

Triclinic, PI 

a = 8.7681 (18) A 

b = 13.418 (3) A 

c = 16.410 (3) A 

a = 83.83 (3)° 

B = 84.41 (3)° 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
7mi„ = 0.790, r maI = 0.810 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.076 

S = 1.02 

8240 reflections 



Table 1 

Selected bond lengths (A). 



Y = 75.09 (3)° 

V = 1849.9 (6) A 3 
Z = 2 

Mo Ka radiation 
li = 3.19 mm -1 
T = 293 K 

0.23 x 0.17 x 0.08 mm 



17986 measured reflections 
8240 independent reflections 
5620 reflections with I > 2a(I) 
R in , = 0.056 



514 parameters 

H-atom parameters constrained 
A/w = 0.50 e A~ 3 
Ap mi „ = -0.43 e A~ 3 



Yl-02' 


2.314 (2) 


Y2-O10 lv 


2.269 (3) 


Yl-Ol" 


2.314 (2) 


Y2-012" 


2.317 (2) 


Yl-06 m 


2.315 (2) 


Y2-OH' 


2.329 (2) 


Yl-03 


2.386 (2) 


Y2-07 


2.375 (3) 


Yl-05 


2.441 (3) 


Y2-09 


2.397 (3) 


Yl-04 


2.455 (3) 


Y2-08 


2.413 (3) 


Yl-06 


2.537 (2) 


Y2-N4 


2.570 (3) 


Y1-N2 


2.538 (3) 


Y2-N3 


2.649 (3) 


Yl-Nl 


2.592 (3) 


Y2-O10 


2.823 (3) 


Symmetry codes: 


(i) x + l,y,z; (ii) -x-f 


1, -y, -z + 1; (iii) -x 


+ 2, -y, -z + 1; (iv) 


-x + 2,-y + l,- 


-z + 2; (v) -x + l,-y 4 


1.-Z + 2. 





Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 
2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: ORTEPII (Johnson, 1976); software used 
to prepare material for publication: SHELXL97. 

This project was supported by the K. C. Wong Magna Fund 
in Ningbo University. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2336). 
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Comment 

In the past decades, growing attention has been paid to rational design and synthesis of coordination polymers due to 
their potential applications as functional materials (Koo et ah, 2010). We report here the preparation and crystal structures 
of one interesting coordination polymers constructed by Yttrium(III) centers, 1,10-phenanthroline and glutarate, namely 
[Y 2 (phen) 2 (glu)3] n . 

The asymmetric unit of the title compound contains two Y m ions, two phen molecules and three glutarate anions. Both 

Y 111 ions are coordinated by seven oxygen atoms from five glutarate ligands and two nitrogen atoms from a chelating phen 

ligand (Fig. 1). The Y-O/N bond distances fall in a range from 2.269 to 2.823 A (Table 1). Each of Y ions exhibits the 
coordination geometry of distorted tricapped trigonal prism. The glutarate ligands exhibit three types of linking modes to 

bridge Y 111 ions into the polymeric structure: (a) bridging bidentate and chelating bidentate; (b) chelating/bridging trident- 
ate and bridging bidentate; (c) chelating/bridging tridentate and chelating bidentate (Zhang et ah, 2003). The Y 111 ions are 
bridged by glutarate anions to form layers parallel to (011) (Fig. 2). n-n stacking interactions of phen ligands with separa- 
tion distances between centres of gravity of 3.740 (3)A and 3.571 (3) A [involving the rings: N1-C15-C14C13C12-C16 
and C9-C10-C11-C12-C16-C17 with symmetry operation of the second ring (l-x,l-y,l-z), and the ring C26-C27-C28-C29- 
C33-C34 and its symmetry related one (3-x,-y,2-z)] generate a three-dimensional structure (Yin et al, 2007). 

Experimental 

YCl3.nH20 were prepared by dissolving 0.0339 g Y2O3 (0. 15 mmol) in dilute hydrochloric acid and then dried. A mixture 
of YCl 3 .nH 2 0, H 2 glu (0.0396 g, 0.30 mmol), phen (0.0595 g, 0.30 mmol) and H 2 0 (10 mL) was stirred and adjusted to 
pH 4.0 with a 1M NaOH solution, then transferred and sealed into an 23 mL-Teflon-lined autoclave, which was heated at 
443 K for three days. After cooling to room temperature at a rate of 10 K /3 h, colourless block-like crystals were obtained, 
washed with ethanol and dried in air. 

Refinement 

H atoms bonded to C atoms were palced in geometrically calculated position and were refined using a riding model, with 
(7i S0 (H) = 1.2(7 e q(C). H atoms attached to O atoms were found in a difference Fourier synthesis and were refined using a 
riding model, with the O-H distances fixed as initially found and with (7i S0 (H) values set at 1.2 J7eq(0). 
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Figures 




Fig. 1. ORTEP view of the title compound. The dispalcement ellipsoids are drawn at the 30% 
probability level. [Symmetry codes used: (#l)-x + 1, -y, -z + l;(#2)-x + 2, -y, -z + 1; (#3)x + 1, 
y, z;(#4)-x + 2, -y + 1, -z + 2;(#5)-x +l,-y+ 1, -z + 2]. 





* % * 















Fig. 2. The view of layered structure parallel to (Oil). 



Poly[u4-glutarato-di-U3-glutarato-bis(1,10-phenanthroline)diyttrium(lll)] 



Crystal data 

[Y2(C 5 H 6 04)3(Ci2H 8 N 2 ) 2 ] 

M,. = 928.52 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.7681 (18) A 

b = 13.418 (3) A 

c= 16.410 (3) A 

a = 83.83 (3)° 

(3 = 84.41 (3)° 

y = 75.09 (3)° 

V= 1849.9 (6) A 3 



-3 



Z=2 

,F(000) = 940 
D x = 1.667 MgnT 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 17986 reflections 
6 = 3.1-27.5° 

H = 3.19mm _1 
7=293 K 
Block, colorless 
0.23 x 0.17 x 0.08 mm 



Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 0 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 

r min = 0.790, r max = o.8io 

17986 measured reflections 



8240 independent reflections 

5620 reflections with / > 2o(I) 
R int = 0.056 

®max — 27.5 , 0 m i n — 3.1 

£ = -10^11 
Ar = -15->17 
/ = -21^21 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.045 
wR(F 2 ) = 0.076 
S= 1.02 

8240 reflections 
514 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[g 2 (F 0 2 ) + (0.0145P) 2 + 1.8882P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.50 e A~ 3 
Ap min = -0.43eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TJ- *IJJ 
^iso ' *^eq 


Yl 


0.86495 (3) 


0.13918(2) 


0.47569 (2) 


0.02109 (9) 


Y2 


1.08369 (4) 


0.36263 (3) 


0.95322 (2) 


0.02321 (9) 


Ol 


0.2367 (3) 


-0.05407 (18) 


0.40997 (15) 


0.0315 (6) 


02 


0.0995 (2) 


0.11228 (18) 


0.39369 (15) 


0.0289 (6) 


CI 


0.2239 (4) 


0.0409 (3) 


0.3887 (2) 


0.0235 (8) 


C2 


0.3754 (4) 


0.0700 (3) 


0.3574 (2) 


0.0288 (8) 


H2A 


0.4246 


0.0274 


0.3132 


0.035* 


H2B 


0.4465 


0.0527 


0.4014 


0.035* 


C3 


0.3610(4) 


0.1817(3) 


0.3264 (2) 


0.0301 (9) 


H3A 


0.3145 


0.2255 


0.3703 


0.036* 


H3B 


0.2910 


0.2002 


0.2819 


0.036* 


C4 


0.5215 (4) 


0.2014 (3) 


0.2958 (2) 


0.0352 (9) 


H4A 


0.5637 


0.1603 


0.2498 


0.042* 


H4B 


0.5054 


0.2736 


0.2754 


0.042* 


C5 


0.6438 (4) 


0.1773 (3) 


0.3585 (2) 


0.0289 (8) 


03 


0.6014(3) 


0.1760 (2) 


0.43423 (16) 


0.0344 (6) 


04 


0.7872 (3) 


0.1615 (2) 


0.33384 (16) 


0.0381 (7) 


C6 


0.9464 (5) 


0.3403 (3) 


0.3483 (3) 


0.0496 (12) 
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0.9300 


C39— Oil 


1.253 (4) 


C14— C15 


1.400 (5) 


C39— 012 


1.261 (4) 


C14 — H14A 


0.9300 


Oil— Y2 vi 


2.329 (2) 


C15 — Nl 


1.325 (4) 


012— Y2 V 


2.3 17 (2) 


CI J — rll J A 


u.yjuu 






02'— Yl— Ol" 


136.47 (8) 


04 — C5 — Yl 


62.0 (2) 


02'— Yl— 06"' 


77 .41 (9) 


03 — C5 — Yl 


58.93 (19) 


Ol"— Y 1—06"' 


73.73 (9) 


C4 — C5 — Yl 


178.2 (3) 


02'— Yl— 03 


128.25 (9) 


C5 — 03 — Yl 


94.2 (2) 


Ol"— Yl— 03 


83.72 (9) 


C5— 04— Yl 


91.1 (2) 


06'"— Yl— 03 


89.75 (9) 


N2— C6— C7 


123.8 (4) 


02'— Yl— 05 


80.79 (9) 


N2 — C6 — H6A 


118.1 


Ol"— Yl— 05 


89.26 (9) 


C7— C6— H6A 


118.1 


06 m — Yl— 05 


124.28 (8) 


C8— C7— C6 


119.0 (4) 


03— Yl— 05 


141.65 (9) 


C8— C7— H7A 


120.5 


02'— Yl— 04 


74.53 (8) 


C6— C7— H7A 


120.5 


Ol"— Yl— 04 


128.63 (9) 


C7— C8— C9 


120.1 (4) 


06'"— Yl— 04 


78.31 (9) 


C7— C8— H8A 


120.0 


03— Yl— 04 


53.73 (8) 


C9— C8— H8A 


120.0 


05— Yl— 04 


141.72 (9) 


C8— C9— CI 7 


117.0 (4) 


02'— Yl— 06 


68.63 (8) 


C8— C9— CIO 


124.1 (4) 


Ol"— Yl— 06 


71.91 (8) 


CI 7— C9— CIO 


118.8 (4) 


06 m — Yl— 06 


72.29 (10) 


Cll— CIO— C9 


121.6 (4) 


03— Yl— 06 


152.82 (8) 


Cll— CIO— HlOA 


119.2 


05— Yl— 06 


52.02 (8) 


C9— CIO— HI OA 


119.2 


04— Yl— 06 


136.72 (8) 


CIO— Cll— Cl2 


120.9 (4) 


02'— Yl— N2 


77.91 (9) 


CIO— Cll— HllA 


119.6 


Ol"— Yl— N2 


139.47 (9) 


Cl2— Cll— HllA 


119.6 


06'" — Yl— N2 


145.78 (10) 


Cl3— Cl2— Cl6 


117.0 (4) 


03— Yl— N2 


87.22 (10) 


Cl3— Cl2— Cll 


123.2 (4) 


05— Yl— N2 


74.03 (10) 


Cl6— Cl2— Cll 


119.7 (4) 


04— Yl— N2 


72.51 (10) 


Cl4— Cl3— Cl2 


120.3 (4) 


06— Yl— N2 


119.13 (9) 


Cl4— Cl3— H13A 


119.9 


02'— Yl— Nl 


136.02 (9) 


Cl2— Cl3— H13A 


119.9 


01" — Yl— Nl 


75.86 (9) 


Cl3— Cl4— Cl5 


118.6 (4) 


Ofi™ VI Ml 
yJO 1 1 IN 1 


146 27 f81 


Cl3 Cl4 H14A 


120.7 


03— Yl— Nl 


72.67 (9) 


Cl5— Cl4— H14A 


120.7 


05— Yl— Nl 


69.05 (9) 


Nl— Cl5— Cl4 


123.6 (4) 


04— Yl— Nl 


110.76(9) 


Nl— Cl5— H15A 


118.2 


06— Yl— Nl 


111.37(9) 


Cl4— Cl5— H15A 


118.2 


N2— Yl— Nl 


63.74 (10) 


Nl— Cl6— Cl2 


122.6 (4) 


02'— Yl— C5 


101.34(10) 


Nl— Cl6— Cl7 


118.5 (3) 


Ol"— Yl— C5 


106.81 (10) 


Cl2— Cl6— Cl7 


118.9 (3) 
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O6 111 — Yl — C5 


oi.il (1U) 


03 — Yl — C5 


r\s- f\ry /r\\ 

26.92 (9) 


05 Y1 CS 


1 51 60 (9} 


04— Yl— C5 


26.82 (9) 


06— Yl— C5 


155.01 (9) 


N2— Yl— C5 


78.72 (11) 


Nl— Yl— C5 


91.86(10) 


02'— Yl— C18 


72.41 (9) 


01"— Yl— C18 


80.43 (9) 


06 m — Yl— CI 8 


98.61 (10) 


03 — Yl — C18 


159.19 (9) 


05 — Yl — C18 


25.67 (8) 


OA — Yl — C18 


146.64 (8) 


06— Yl— C18 


26.36 (8) 


N2— Yl— C18 


96.11 (11) 


Nl— Yl— C18 


90.35 (10) 


C5— Yl— C18 


172.75 (10) 


02'— Yl— Yl'" 


68.62 (6) 


01''— Yl— Yl'" 


68.51 (6) 


06""— Yl— Yl'" 


38.06 (6) 


03— Yl— Yl'" 


124.96 (7) 


05— Yl— Yl'" 


86.24 (6) 


04— Yl— Yl'" 


110.58 (7) 


06— Yl— Yl'" 


34.23 (6) 


N2— Yl— Yl'" 


143.45 (6) 


Nl— Yl— Yl'" 


136.64 (7) 


C5— Yl— Yl'" 


121.18 (8) 


C18— Yl— Yl m 


60.56 (8) 


O10 iv — Y2— 012 v 


77.40 (9) 


O10 iv — Y2— Oil' 


75.51 (9) 


012 v — Y2— Oil' 


133.77 (9) 


O10 iv — Y2— 07 


148.71 (9) 


012 v — Y2— 07 


88.66 (9) 


Oil'— Y2— 07 


131.21 (9) 


O10 iv — Y2— 09 


124.70 (9) 


012 v — Y2— 09 


76.41 (9) 


Oil'— Y2— 09 


89.28 (9) 


07— Y2— 09 


77.41 (10) 


O10 iv — Y2— 08 


146.55 (8) 


012 v — Y2— 08 


135.99 (9) 


Oil'— Y2— 08 


76.75 (9) 


07— Y2— 08 


54.46 (8) 


09— Y2— 08 


72.94 (9) 



N2 — C17 — C9 


122.3 (4) 


N2 — Cl7 — Cl6 


117.5 (3) 


CQ CM C\f\ 


1 70 1 (4*1 


Cl5— Nl— Cl6 


117.8 (3) 


Cl5— Nl— Yl 


123.8 (2) 


Cl6— Nl— Yl 


118.3 (2) 


C6— N2— CI 7 


117.9 (3) 


C6— N2— Yl 


121.5 (3) 


CI 7— N2— Yl 


120.1 (2) 


CI 8— 05— Yl 


96.2 (2) 


C 1 X Ofi V 1 

v. i o — uu — 1 1 


160.8 (2) 


CIS 06 Y1 


91.13 (19) 


V 1 iii Of, V 1 

I 1 uu — I 1 


107.71 (10) 


05— CI 8— 06 


120.5 (3) 


05— C18— C19 


121.3 (3) 


06— C18— C19 


118.1 (3) 


05— CI 8— Yl 


58.08 (18) 


06— CI 8— Yl 


62.51 (17) 


C19— C18— Yl 


175.0 (2) 


C18— C19— C20 


115.8 (3) 


C18— C19— H19A 


108.3 


C20— CI 9— H19A 


108.3 


C18— C19— H19B 


108.3 


C20— CI 9— H19B 


108.3 


H19A— CI 9— H19B 


107.4 


CI 9— C20— C21 


113.9 (3) 


CI 9— C20— H20A 


108.8 


C21— C20— H20A 


108.8 


CI 9— C20— H20B 


108.8 


C21— C20— H20B 


108.8 


H20A— C20— H20B 


107.7 


C22— C21— C20 


114.2 (3) 


C22— C21— H21A 


108.7 


C20— C21— H21A 


108.7 


C22— C21— H21B 


108.7 


C20— C21— H21B 


108.7 


H21A— C21— H21B 


107.6 


08— C22— 07 


121.1 (4) 


08— C22— C21 


119.6 (3) 


07— C22— C21 


119.3 (3) 


08— C22— Y2 


61.55 (19) 


07— C22— Y2 


59.85 (19) 


C21— C22— Y2 


174.3 (3) 
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O10 lv — Y2— N4 


84.42 (10) 


012 v — Y2— N4 


135.98 (9) 


Oil'— Y2— N4 


77.18(9) 


07— Y2— N4 


86.64 (10) 


09— Y2— N4 


143.92 (10) 


08— Y2— N4 


71.46(10) 


O10 iv — Y2— N3 


77.12(10) 


012 v Y2 N3 


74.34 (9) 


Oil' Y2 N3 


132.89 (9) 


07— Y2— N3 


72.15 (10) 


09— Y2— N3 


137.77 (10) 


08— Y2— N3 


109.74 (9) 


N4— Y2— N3 


62.57 (9) 


O10 iv — Y2— C22 


163.37 (10) 


uiz — IZ \^zz 


112.29 (10) 


Oil — Y2 — C22 




07 — Y2 — C22 


27.30 (9) 


09— Y2— C22 


71.66 (10) 


08— Y2— C22 


27.24 (9) 


N4— Y2— C22 


79.32 (10) 


N3— Y2— C22 


92.18 (11) 


O10 iv — Y2— OlO 


76.57 (10) 


01 7 Y v? 01 n 


68.15 (8) 


Oil' — Y2 — OlO 


69.54 (8) 


07 — Y2 — 010 


1 ") A AO ZO\ 

124.08 (8) 


09 — Y2 — 010 


48.56 (9) 


08— Y2— 010 


110.43 (9) 


N4— Y2— 010 


144.79 (8) 


N3— Y2— 010 


137.84 (8) 


C22— Y2— 010 


119.18 (9) 


O10 iv — Y2— C35 


101.03 (11) 


017 v Y7 T"*S 

viz — IZ WJ 


69.16 (9) 


Oil' — Y2 — C35 


on 1 /r /q\ 

6U. 10 (y ) 


07 — Y2 — C35 


99.85 (10) 


09 — Y2 — C35 


n -7/1 / 1 f\\ 

23.74 (10) 


OS Y7 C\S 


97 74 fldl 


N4— Y2— C35 


154.55 (9) 


N3— Y2— C35 


142.85 (9) 


C22— Y2— C35 


95.17 (11) 


010— Y2— C35 


24.90 (9) 


O10 iv — Y2— Y2 iv 


43.19(7) 


012 v — Y2— Y2' v 


67.34 (7) 


Oil'— Y2— Y2' v 


67.20 (6) 


07— Y2— Y2' v 


151.36(6) 


09— Y2— Y2' v 


81.74 (7) 



C22— 07— Y2 


92.8 (2) 


C22— O8— Y2 


91.2(2) 


C32— N3— C33 


116.5 (3) 


C32— N3— Y2 


123.9 (2) 


C33— N3— Y2 


119.5 (2) 


C23— N4— C34 


117.6 (3) 


C23— N4— Y2 


120.4 (2) 


C34— N4— Y2 


122.0 (2) 


N4 — C23 — C24 


124.2 (4) 


N4— C23— H23A 


117.9 


C24— C23— H23A 


117.9 


C25— C24— C23 


118.5 (4) 


C25— C24— H24A 


120.7 


C23— C24— H24A 


120.7 


C24 — C25 — C26 


120.5 (4) 


Lz4 — y^zj — rizjzA. 


lino 
1 1 y.o 


Clf\ P7S H7SA 
k>zu — uzj — jnz jrt 


1 1 Q 8 


C25— C26— C27 


124.3 (4) 


C25— C26— C34 


116.9 (4) 


C27— C26— C34 


118.8 (4) 


C28— C27— C26 


121.9 (4) 


C28— C27— H27A 


119.0 


C26 — C27 — H27A 


119.0 


pio 


1 2 1. 2 (4) 


/-l/n /-i^o TTTO A 

C27 — C28 — H28A 


119.4 


P7Q P78 H7RA 
UZ7 — L-zo — jnzort 


110 4. 
117.4 


C33— C29— C30 


118.2 (4) 


C33— C29— C28 


118.9 (4) 


C30— C29— C28 


122.9 (4) 


C31— C30— C29 


119.2 (4) 


C31— C30— H30A 


120.4 


C29 — C30 — H30A 


120.4 


t~*if\ pii r^i 1 *! 
C — C 3 1 — CJz 


lion / A\ 

iis.y (4) 


C30 — C31 — H31A 


120.6 


/—1 1 -\ /—II 1 III 1 A 

C32 — C3 1 — H3 1 A 


120.6 


XT'! T"J7 (~"2 1 

IN ZJ \^DZ 1 


1 74 4 (d\ 


N3— C32— H32A 


117.8 


C31— C32— H32A 


117.8 


N3— C33— C29 


122.8 (3) 


N3— C33— C34 


117.1 (3) 


C29— C33— C34 


120.1 (3) 


N4— C34— C26 


122.2 (3) 


N4— C34— C33 


118.7 (3) 


C26— C34— C33 


119.1 (4) 


C35— 09— Y2 


105.6 (2) 
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08— Y2— Y2 1V 


135.85 (7) 


C35— O10— Y2 IV 


166.4 (2) 


N4— Y2— Y2 iv 


121.33 (8) 


C35— O10— Y2 


84.7 (2) 


N3— Y2— Y2 iv 


113.30 (7) 


Y2 iv — O10— Y2 


103.43 (10) 


C22— Y2— Y2 iv 


152.26 (8) 


09— C35— O10 


120.7 (3) 


010— Y2— Y2 iv 


33.38 (6) 


09— C35— C36 


120.1 (3) 


C35— Y2— Y2 iv 


57.99 (8) 


O10— C35— C36 


119.2 (3) 


n m yi" 

V. 1 V./ 1 I 1 


132.1 (2) 


09 — C35 — Y2 


50.68 (18) 


CI — 02 — Y1 V1 


135.0 (2) 


U10 — C35 — Y2 


/0.3 (2) 


02 — CI — Ol 


126.3 (3) 


C36 — C35 — Y2 


167.8 (3) 


02 — CI — C2 


117.9 (3) 


C35 — C36 — C37 


109.4 (3) 


Ol — CI — C2 


115.8 (3) 


C35 — C36 — H36A 


109.8 


CI — C2 — C3 


116.5 (3) 


C37 — C36 — H36A 


109.8 


CI — C2 — H2A 


108.2 


C35 — C36 — H36B 


109.8 


C3 — C2 — H2A 


108.2 


C37 — C36 — H36B 


109.8 


CI — C2 — H2B 


108.2 


H36A — C36 — H36B 


108.2 


C3 — C2 — H2B 


108.2 


C38 — C37 — C36 


115.1 (3) 


H2A — C2 — H2B 


107.3 


C38 — C37 — H37A 


108.5 


C2 — C3 — C4 


111.6 (3) 


C36 — C37 — H37A 


108.5 


C2 — C3 — H3A 


109.3 


C38 — C37 — H37B 


108.5 


C4 — C3 — H3A 


109.3 


C36 — C37 — H37B 


108.5 


C2 — C3 — H3B 


109.3 


H37A — C37 — H37B 


107.5 


C4 — C3 — H3B 


109.3 


C39 — C38 — C37 


111.0 (3) 


H3A — C3 — H3B 


108.0 


C39 — C38 — H38A 


109.4 


C5 — CA — C3 


115.7 (3) 


C37 — C38 — H38A 


109.4 


/" • r" S " A T T A A 

C5 — C4 — H4A 


108.4 


C39 — C38 — H38B 


109.4 


C\ C4 H4A 


108.4 


cm r^8 m8B 


109.4 


C5— C4— H4B 


108.4 


H38A— C38— H38B 


108.0 


C3— C4— H4B 


108.4 


Oil— C39— 012 


126.0 (3) 


H4A— C4— H4B 


107.4 


Oil— C39— C38 


117.4 (3) 


04— C5— 03 


121.0 (3) 


012— C39— C38 


116.6 (3) 


04— C5— C4 


118.8(3) 


C39— Oil— Y2 vi 


138.4 (2) 


03— C5— C4 


120.2 (3) 


C39— 012— Y2 V 


138.6 (2) 


Symmetry codes: (i) x+l,y, z; (ii) 


-x+l, -y, -z+1; (iii) 


-x+2, -y, -z+1; (iv) -x+2, -y+\, -z+2; (v) 


-x+l, -y+\, -z+2; (vi 
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Fig. 2 
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